White adipose tissue, which is primarily devoted to energy storage, also produces and releases proinflammatory and anti-inflammatory factors, including adipokines, such as adiponectin, leptin and resistin \[[@r22], [@r27], [@r38]\]. These adipokines appear to play important roles in glucose and lipid metabolism, insulin resistance, energy homeostasis, inflammation, immunity and acute phase response \[[@r26], [@r34]\]. Adiponectin, leptin and resistin are produced by adipose tissue, but they have also been found in the placenta, where they are passed to the fetus \[[@r3], [@r18], [@r24], [@r36], [@r40]\]. In addition, these major adipokines have been found in the milk of humans and of some animals \[[@r12], [@r32]\]. Therefore, it is likely that adiponectin, leptin and resistin are also found in goat milk and that they are related to the milk's inflammatory status, quality and composition. Interest in goat milk and products has increased worldwide, and in recent years, the volume of goat milk produced has increased \[[@r8]\]. Because goat milk is often more nutritious, healthier for many gastrointestinal illnesses, more easily digested, less allergenic than cow's milk and more similar to human breast milk, it has been the preferred choice for infants \[[@r7], [@r17]\]. Because little research has been conducted involving leptin concentrations in goat milk \[[@r41]\] and there are no data available on the adiponectin and resistin concentrations in goat milk, the main objective of our experiment was first to determine the adiponectin and resistin concentrations in goat milk and to investigate the possible relationships among milk and plasma adiponectin, leptin and resistin in lactating goats. Because of metabolic and endocrine adaptation to lactation, early lactating goats are metabolically stressed. This stress can result in clinical outbreaks of subclinical infections. Because adiponectin, leptin and resistin are reportedly associated with the inflammatory status in humans \[[@r26], [@r38]\], we also sought to determine the relations between the milk concentrations of these adipokines and the plasma C-reactive protein concentration (CRP), a sensitive serum inflammatory biomarker \[[@r19]\], milk's somatic cell count (SCC), possible markers for monitoring the inflammatory response to an intramammary infection or another trigger of the immune system, and the total aerobic colony and lactobacillus count in early lactating goats. Finally, we also aimed to determine the relationships between the milk concentrations of these three adipokines and the milk composition in lactating goats.

MATERIALS AND METHODS {#s1}
=====================

Animals and specimen collection
-------------------------------

The study was performed at a farm in Bursa, situated in Northwest Turkey, at 408 north latitude, 298 east longitude and an altitude 149 m above sea level during an 80-day period. This study was approved by the Ethical Committee at the University of Uludag, Bursa, Turkey. Eighteen Saanen goats, ages 3--4 years, were used in this study. The live weight, body condition score and milk yields of the goats were determined as follows: mean ± standard errors; 45.13 ± 2.2 kg; BCS, 3.72 ± 0.3 arbitrary units; and MY, 1.50 kg/day. The goats were housed with their kids in a sheltered outdoor pen with straw bedding. All goats grazed on pasture between 9 am and 5 pm and had access to water *ad libitum*. The goats were also given alfalfa hay \[dry matter (89.42%), CP-crude protein (16.50%), ether extract (1.39%), NDF-neutral detergent fiber (58.85%), ADF-acid detergent fiber (52.42%), ADL-acid detergent lignin (11.40%), NFC-non-fibrous carbohydrates (14.62%), ash (8.64%), Ca-calcium (1.35%) and P-phosphorus (0.12%)\] *ad libitum* in the morning and evening. On postpartum days 20, 35, 50, 65 and 80, venous blood samples were collected from the goats via jugular punctures into Vacutainers (Venoject, Terumo, Leuven, Belgium) containing EDTA as an anticoagulant and tubes with no anticoagulant after a fasting time of 3 hr. Within 30 min, the blood samples were centrifuged at 1,500 ×*g* for 10 min at 4°C, and the serum and plasma were harvested and stored at −20°C until the day of the analysis.

Two milk samples of 60 m*l* (one at the morning milking and one at the evening milking) were also individually collected in a plastic vial on the same days as the blood samples. The first collection occurred on day 20 post-parturition to avoid a collection of colostrum. The milk samples were kept at 4°C until the milk quality and composition analyses were conducted. For hormonal analyses, the milk samples were vortexed; aliquots (500 m*l*) of whole milk were obtained (into 1.5 m*l* Eppendorf tubes, Eppendorf, Hamburg, Germany) and frozen at −20°C until analysis.

Milk composition and quality analyses
-------------------------------------

The milk samples were analyzed for their fat, lactose, protein, solids-non-fat (SNF), total solid (TS), freezing point depression (FPD), density, acidity, free fatty acids (FFA), casein with infrared reflectance spectroscopy (Rev-MilkoScan^TM^ FT1, Foss Electric, Hillerød, Denmark) and SCC using a somatic cell counter (fts/fcm combi 400, Bentley, Chaska, MN, U.S.A.) within 24 hr.

For microbial analyses, the raw milk samples were immediately diluted in sterile PBS (1 m*l* in 9 m*l*) and then homogenized in a vortex mixer, and serial 10-fold dilutions were made for colony countings. Aliquots of 0.1 m*l* of selected dilutions were plated for aerobic mesophilic colony counts using casein-peptone glucose yeast extract agar plates (PCA: plate count agar, 1.05463.0500, MERCK, Darmstadt, Germany) followed by incubation at 37°C for 24 hr. MRS agar was used to isolate lactobacilli. For each sample, a pair of plates containing De Man-Rogosa-Sharpe medium (MRS agar, 1.10660.0500, MERCK) was used. After inoculation, each plate was incubated in an anaerobic chamber using anaerogenic jars (AN0035A, Oxoid, Basingstoke, Hants, U.K.) with an anaerobic pack (CN0020C, Oxoid) at 37°C for 48 hr. Plates containing 30--300 colonies were selected, and representative colonies of each morphotype previously characterized as lactobacilli were enumerated. Non-spore-former rods, gram-positive and catalase-negative isolates were regarded as lactobacilli and calculated for each sample.

Hormonal and biochemical analyses
---------------------------------

The milk samples were thawed overnight in the refrigerator and vortexed continuously to ensure sample uniformity. Skim milk was prepared by centrifuging 500 m*l* of whole milk at 16,000× *g* at 4°C for 5 min. The fat layer was removed, and the aqueous phase was assayed. Milk and plasma adiponectin were measured using a commercially available goat-specific sandwich enzyme-linked immunosorbent assay (ELISA) kit (Goat Adiponectin ELISA Kit; Hangzhou Eastbiopharm Co., Ltd., Yile Road, China) in an automated microplate reader (~x~808, Biotek EL, Winooski, VT, U.S.A.). A goat resistin sandwich ELISA kit (Goat resistin ELISA Kit; Hangzhou Eastbiopharm Co., Ltd.) was used to measure the resistin in the milk and plasma samples. The milk and plasma leptin levels were measured by sandwich ELISA using a goat-specific ELISA kit (Goat leptin ELISA Kit; Hangzhou Eastbiopharm Co., Ltd.). All ELISA kits were validated for use with goat-milk samples. The plasma CRP level was also measured using a commercially available goat-specific ELISA kit (Hangzhou Eastbiopharm Co., Ltd.). Serum total protein, cholesterol and total lipid concentrations were determined with commercial kits (REF T528-480; REF C507-480 and T526-480, respectively, Teco Diagnostics, Anaheim, CA, U.S.A.) following the manufacturer's instructions and using a spectrophotometer (UV 1601, Shimadzu, Kyoto, Japan). The sensitivity, milk and serum intra-assay coefficients of the variation were 0.11 *µ*g/m*l*, 6% and 8% for adiponectin, 0.12 *n*g/m*l*, 5% and 6% for resistin, 0.27 *n*g/m*l*, 6.7% and 8% for leptin, and 0.26 *µ*g/m*l*, 4% for CRP.

Statistical analyses
--------------------

All statistical analyses were conducted using IBM^®^ SPSS^®^ version 22 for Windows. The relationships between two variables were determined by Pearson's correlation coefficient.

The Shapiro-Wilk test was used for normality. Changes at different time points were determined using repeated measures test for gaussian distributed variables and Friedman test for non-gaussian distributed variables. The data are given as the means ± SEM (standard error of the mean). *P* values less than 0.05 were considered statistically significant in all tests, and *P* value with Bonferroni correction was used for multiple comparisons (α\*=0.01).

RESULTS {#s2}
=======

The milk and plasma concentrations of the adipokines, milk composition and quality characteristics of the lactating goats on days 20, 35, 50, 65 and 80 postpartum are shown in [Table 1](#tbl_001){ref-type="table"}Table 1.Milk and plasma concentrations of adiponectin, leptin, resistin, CRP, serum total protein, cholesterol and lipid concentrations, milk composition and quality parameter levels on lactating days 20--80 of Saanen goats (n=18)20 day35 day50 day65 day80 dayMilk parametersMilk adipokinesMilk adiponectin (*µ*g/m*l*)2.4 ± 0.23.2 ± 0.43.6 ± 0.2^a)^3.7 ± 0.2^a)^3.9 ± 0.2^a)^Milk resistin (*n*g/m*l*)5.2 ± 0.45.4 ± 0.55.9 ± 0.45.8 ± 0.26.5 ± 0.4Milk leptin (*n*g/m*l*)7.6 ± 0.511.0 ± 0.8^a)^9.0 ± 0.3^a)^8.6 ± 0.2^a)^8.6 ± 0.3^a)^Milk compositionFat (%)4.4 ± 0.24.5 ± 0.24.5 ± 0.24.8 ± 0.34.1 ± 0.1Lactose (%)4.6 ± 0.04.6 ± 0.04.6 ± 0.04.5 ± 0.04.6 ± 0.0Protein (%)3.4 ± 0.03.3 ± 0.13.5 ± 0.13.6 ± 0.1^a)^3.7 ± 0.1^a)^SNF (%)8.9 ± 0.18.8 ± 0.18.9 ± 0.09.0 ± 0.19.2 ± 0.1^a)^TS (%)13.3 ± 0.213.1 ± 0.213.4 ± 0.213.9 ± 0.413.2 ± 0.2FPD (°C)0.5 ± 0.00.5 ± 0.00.5 ± 0.00.5 ± 0.00.5 ± 0.0Density (kg/m^3^)1,029.9 ± 0.51,028.2 ± 0.61,029.7 ± 0.41,028.2 ± 0.81,032.7 ± 0.5^a)^Acidity (°SH)6.1 ± 0,16.5 ± 0.1^a)^6.4 ± 0.1^a)^6.4 ± 0.2^a)^6.4 ± 0.1^a)^FFA (mEq/*l*)0.4 ± 0.00.4 ± 0.00.5 ± 0.00.4 ± 0.00.3 ± 0.0^a)^Casein (%)2.6 ± 0.02.6 ± 0.02.7 ± 0.0^a)^2.8 ± 0.0^a)^2.9 ± 0.0^a)^SCC (×10^3^/m*l*)441.0 ± 23.4303.7 ± 16.5543.7 ± 42.5686.7 ± 47.7236.1 ± 25.7Total aerobic colony (× 10^3^/m*l*)32 ± 941 ± 2.432 ± 8.137 ± 1.320 ± 1.4Lactobacillus (× 10^3^/m*l*)1.1 ± 0.21.3 ± 0.41.5 ± 0.80.22 ± 0.10.13 ± 0.05Blood parametersPlasma adiponectin (*µ*g/m*l*)26.2 ± 4.227.8 ± 4.530.8 ± 2.1^a)^33.0 ± 3.0^a)^28.8 ± 4.0^a)^Plasma resistin (*n*g/m*l*)32.9 ± 5.230.7 ± 4.932.7 ± 5.529.8 ± 5.233.6 ± 6.0Plasma leptin (*n*g/m*l*)43.7 ± 6.754.2 ± 6.5^a)^53.5 ± 6.6^a)^54.6 ± 7.3^a)^50.3 ± 4.8^a)^Plasma CRP (mg/*l*)2.4 ± 0.32.5 ± 0.32.5 ± 0.22.6 ± 0.32.7 ± 0.4Serum total protein (g/*l*)57 ± 2.060 ± 2.165 ± 2.463 ± 2.258 ± 1.1Serum cholesterol (mmol/*l*)1.8 ± 0.01.6 ± 0.0^a)^1.3 ± 0.1^a)^1.4 ± 0.0^a)^1.2 ± 0.0^a)^Serum total lipid (g/*l*)1.3 ± 0.01.6 ± 0.0^a)^1.8 ± 0.0^a)^2.1 ± 0.1^a)^2.2 ± 0.0^a)^a) Significantly (P\<0.01) different from the observed values for 20 post-partum lactation days. Data are given as the mean ± standard error.. Non-significant differences in milk and plasma resistin, CRP, total protein, milk fat, lactose, TS, FPD, SCC, the total aerobic colony count and lactobacilli were observed on days 20, 35, 50, 65 and 80 postpartum ([Table 1](#tbl_001){ref-type="table"}). Lactating goats had significantly higher milk adiponectin levels on days 50 (*P*\<0.003), 65 (*P*\<0.002) and 80 (*P*\<0.002) postpartum than on day 20 ([Table 1](#tbl_001){ref-type="table"}). The milk leptin levels were lower on day 20 than on days 35 (*P*\<0.005), 50 (*P*\<0.008), 65 (*P*\<0.01) and 80 (*P*\<0.01; [Table 1](#tbl_001){ref-type="table"}). The plasma adiponectin levels on days 50, 65 and 80 were higher (*P*\<0.002, *P*\<0.001 and *P*\<0.01, respectively) than those on day 20 ([Table 1](#tbl_001){ref-type="table"}). The plasma leptin levels were lower on day 20 than on days 35 (*P*\<0.01), 50 (*P*\<0.01), 65 (*P*\<0.01) and 80 (*P*\<0.01; [Table 1](#tbl_001){ref-type="table"}). The serum cholesterol levels on day 20 were higher than those on days 35 (*P*\<0.01), 50, 65 and 80 (*P*\<0.000), and the serum total lipid levels on day 20 were lower than those on days 35 (*P*\<0.000), 50, 65 and 80 (*P*\<0.000; [Table 1](#tbl_001){ref-type="table"}). The percentage of milk protein was higher on days 65 (*P*\<0.01) and 80 (*P*\<0.000) than on day 20 ([Table 1](#tbl_001){ref-type="table"}). Milk SNF and density levels were higher on day 80 than on day 20 (*P*\<0.02 and *P*\<0.000; [Table 1](#tbl_001){ref-type="table"}). Milk acidity levels were lower on day 20 than on days 35 (*P*\<0.001), 50 (*P*\<0.005), 65 (*P*\<0.000) and 80 (*P*\<0.000) postpartum ([Table 1](#tbl_001){ref-type="table"}). Milk FFA level was lower on day 80 than on day 20 postpartum (*P*\<0.01; [Table 1](#tbl_001){ref-type="table"}). The goats had a significantly lower milk casein level on day 20 than on days 50 (*P*\<0.01), 65 (*P*\<0.000) and 80 (*P*\<0.000; [Table 1](#tbl_001){ref-type="table"}).

A correlation analysis revealed a positive correlation between milk concentrations of adiponectin, leptin and resistin (*P*\<0.05; [Table 2](#tbl_002){ref-type="table"}Table 2.Interrelationships between milk adiponectin, leptin and resistin concentrations and the relationships of milk adiponectin, leptin and resistin with plasma levels and plasma CRP, serum total protein, cholesterol and lipid concentrations in lactating goatsMilk adiponectin\
rMilk resistin\
rMilk leptin\
rPlasma adiponectin\
rPlasma resistin\
rPlasma leptin\
rPlasma CRP\
rSerum total protein\
rSerum cholesterol\
rSerum total lipid\
rMilk adiponectin-0.50^a)^0.49^a)^0.55^a)^0.58^a)^0.48^a)^--0.48^a)^0.28--0.20--0.15Milk resistin0.50^a)^-0.49^a)^0.54^a)^0.59^b)^0.49^a)^0.48^a)^--0.37--0.080.17Milk leptin0.49^a)^0.49^a)^-0.64^b)^0.68^b)^0.63^b)^0.59^a)^--0.16--0.23--0.14a) *P*\<0.05, b) *P*\<0.01.). There were also positive correlations between the milk and plasma concentrations of these three adipokines ([Table 2](#tbl_002){ref-type="table"}). Milk adiponectin level positively correlated with plasma adiponectin, leptin and resistin levels (*P*\<0.05; [Table 2](#tbl_002){ref-type="table"}). Milk resistin level positively correlated with plasma adiponectin (*P*\<0.05), leptin (*P*\<0.01) and resistin levels (*P*\<0.05; [Table 2](#tbl_002){ref-type="table"}). Milk leptin level also positively correlated with plasma adiponectin and resistin levels (*P*\<0.01; [Table 2](#tbl_002){ref-type="table"}). There was also a positive correlation between plasma CRP level and milk leptin and resistin (*P*\<0.05) concentrations and an inverse correlation between milk adiponectin and plasma CRP concentrations ([Table 2](#tbl_002){ref-type="table"}). There was no correlation between milk concentrations of these adipokines and serum total protein, cholesterol and total lipid levels ([Table 2](#tbl_002){ref-type="table"}). A significant negative correlation was noted between milk adiponectin level and its SCC (*P*\<0.05), whereas no relationship was found between milk adiponectin level and its composition parameters ([Table 3](#tbl_003){ref-type="table"}Table 3.The relationships of goat milk adiponectin, leptin and resistin concentrations with milk quality and compositionFat\
rLactose\
rProtein\
rSNF\
rTS\
rFPD\
rDensity\
rAcidity\
rFFA\
rCasein\
rSCC\
rTotal aerobic colony\
rLactobacillus\
rMilk adiponectin--0.220.27--0.330.02--0.24--0.010.030.05--0.16--0.36--0.47^a)^--0.140.07Milk resistin0.010.020.190.220.090.010.300.550.000.25--0.02--0.29--0.02Milk leptin--0.210.100.170.38--0.070.000.380.30--0.240.13--0.330.290.01a) *P*\<0.05.). Non-significant correlations were observed between milk resistin and leptin concentrations and milk components, SCC, total aerobic colony and lactobacillus count ([Table 3](#tbl_003){ref-type="table"}).

The 20-, 35-, 50-, 65- and 35-day Body Weight and BCS of goats were 42.5 ± 1.6, 43.00 ± 2.1, 44.50 ± 2.4, 45.65 ± 2.5 and 50.00 ± 2.3 kg, and 3.31 ± 0.1, 3.57 ± 0.2, 3.62 ± 0.2, 3.94 ± 0.4 and 4.20 ± 0.4, respectively and not statistically different. Non-significant correlations were observed between milk adipokine concentrations and body weights and BCS.

DISCUSSION {#s3}
==========

This is the first report of the adiponectin and resistin concentrations in the milk of Saanen goats. Leptin gene expression in the mammary gland of alpine goats was reported by Bonnet *et al*. \[[@r2]\]. Leptin concentrations were also previously reported in the milk of mixed-parity Boer and Boer crossbred meat-type goats by Whitley *et al*. \[[@r41]\]. In this study, we measured the leptin levels in lactating Saanen goats and confirmed the presence of leptin in goat milk. Our data indicate that goat milk and plasma adiponectin and leptin concentrations increased, whereas no changes were observed in the resistin levels during a lactation period of 20--80 days. The observed increase in the milk adiponectin concentration during days 20--80 of the lactation period has also been reported in humans by Ilcol *et al*. \[[@r28]\], Weyermann *et al.* \[[@r40]\], Bronsky *et al*. \[[@r4]\] and Martin *et al.* \[[@r20]\]. In good accordance with previous reports on humans \[[@r34]\], the adiponectin concentration in goat milk correlated positively with plasma adiponectin levels. The significant association between milk and plasma adiponectin concentrations indicates that circulating adiponectin is likely to be the major source of milk adiponectin. The mammary gland is not a meaningful source of adiponectin, its expression being 0.05% that of adipose tissue \[[@r10]\]. The concentrations of leptin in goat milk and plasma were lower on day 20 than on days 35, 50, 65 and 80 days. These results are similar to those reported in mixed-parity Boer and Boer crossbred meat-type goats \[[@r41]\]. The presence of a significant association between milk and plasma leptin concentrations during days 20 to 80 of lactation indicates that circulating leptin may be the major source of milk leptin. The observed relationship between milk and plasma leptin concentrations during days 20 to 80 of lactation has also been reported in humans by Ucar *et al*. \[[@r37]\] and Ilcol *et al*. \[[@r13]\]. As the number of lactation days increased from 20 to 80, non-significant differences were observed in the milk and plasma resistin concentrations of Saanen goats. Another study by Ilcol *et al*. \[[@r14]\] demonstrated that milk resistin concentrations were highest in colostrum, decreased rapidly during postpartum days 4--14 and remained low during postpartum days 15--180. The positive correlation between these three adipokine concentrations in goat milk in the current study during days 20 to 80 of lactation is also in good accordance with a previous observation in cord blood, milk and blood \[[@r14], [@r18], [@r40]\]. However, an inverse relationship between the resistin concentrations and both the leptin and adiponectin concentrations in milk and plasma was observed in some previous studies on humans \[[@r28], [@r29]\]. These differences between the results of the current study and those of Ilcol *et al.* \[[@r28], [@r29]\] may be due to changes in regulatory mechanisms and factors for circulating adiponectin, leptin and resistin concentrations in goats and humans. Our results show that the circulatory concentrations of these three adipokines are interrelated in days 20 to 80 of the lactation period of Saanen goats. It appears that the changes in the milk and plasma adiponectin concentrations coincide with changes in the plasma leptin and resistin concentrations.

Adiponectin, leptin and resistin hormones are secreted biologically active forms *into* milk and may transiently regulate the activities of various tissues until the endocrine system of the neonate begins to function. These bioactive milk peptides also play important roles, such as energy intake and systemic and local imflammatory status. \[[@r5], [@r15], [@r33]\]. At this point, another important focus of this study was a positive correlation between CRP and these three adipokines. CRP, a marker of systemic inflammation, was known as a stimulator of monocytes and macrophages \[[@r31], [@r34]\]. There were a positive correlation between the CRP and leptin and resistin concentrations in goat milk and an inverse correlation between CRP and milk adiponectin, consistent with previous studies in humans \[[@r14], [@r28], [@r39]\]. Leptin has been shown to play a proinflammatory role and to protect against infections. It not only regulates T-cell proliferation and activation but also influences cytokine production from T lymphocytes \[[@r9], [@r16]\]. Furthermore, Ble *et al*. \[[@r1]\] demonstrated a direct CRP-stimulatory activation of leptin, independent of IL-6 or other proinflammatory cytokines in humans. The inverse relationship between CRP and milk adiponectin in this study is in strong accordance with previous studies on humans that report that proinflammatory factors suppress the adiponectin production of adipocytes \[[@r21], [@r25], [@r26], [@r34], [@r42]\]. Resistin, mononuclear cells and macrophages, other major sources of circulating resistin, have also been implicated in the inflammatory response of humans \[[@r11]\]. In good accordance with recent studies on human milk \[[@r11], [@r14], [@r23]\], we observed that plasma CRP \[[@r31]\] correlated positively with milk resistin. SCC is recognized as a reliable indicator of animals' udder health (local inflammation) and milk quality and changes in their milk composition. The milk somatic cells include leucocytes, neutrophils, macrophages, lymphocytes, erythrocytes and epithelial cells. Moreover, a high SCC is directly related to inverse effects on human health, including poor farm hygiene, antibiotic residues and the presence of pathogenic bacteria and toxins in milk \[[@r27], [@r35]\]. The inverse relationship between adiponectin and SCC or CRP may be related to the fact that adiponectin gene expression is decreased by oxidative stress or a pro-inflammatory state. In this study, no relation was observed between these three adipokines and the total aerobic colony count, which represents the total amount of viable microorganisms that could grow aerobically on plate-count agar, and the lactobacillus count. Lactobacilli, non-pathogen microorganisms, may possess potentially therapeutic properties, including anti-inflammatory and anti-cancer activities. Protective anti-tumor and anti-cancer effects of some strains of these bacteria were demonstrated in mice \[[@r6]\]. A recent study reported that there may be a relationship between lactobacilli and the health of bovine udders \[[@r30]\]. In the current study, we did not find a relationship between lactobacilli and these milk adipokines.

We also determined whether the milk levels of leptin, adiponectin and resistin are related to the milk composition of lactating goats. However, no correlation was observed between the milk concentrations of these major adipokines and milk composition.

In conclusion, the current study is the first to show adiponectin and resistin concentrations in the milk of Saanen goats during days 20 to 80 of the lactation period. The data from the current study show interrelationships between the milk concentrations of adiponectin, leptin and resistin and significant positive relationships between the milk and plasma concentrations of these three major adipokines during days 20 to 80 of the lactation period in goats. The concentrations of leptin and resistin in goat milk are also positively related to the plasma CRP concentrations, whereas the milk adiponectin concentration is inversely related to the plasma CRP concentration and milk SSC. The findings in this study indicate a possible role of these three adipokines in the inflammatory status of goat milk, but more in-depth analyses are necessary to determine the mechanism and to better define their function.
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